m : 
= Sh | Ny 
/; \ i | Hi 
\ a i 
YY \ OZ) Ne 
Z, \ 


Vol. 2 No. 1 


WINTER 1952-53 


JOURNAL OF CYCLE RESEARCH 


LEONARD W. WING, Editor 


CONTENTS, WINTER 1952--53 


Page 
TRENDS AND CYCLES IN THE PRODUCTION OF RAYON . ; ; : . , 3 
A COMPOSITE INDEX OF LYNX ABUNDANCE, 1735--1950 : : : - 2a) 


BER SESS FEE TEER SS EST CSE GCE LEI TSE SR iL DE I I SS LT I IT ELLE. LEIS INE, 


The Journal of Cycle Research is published quarterly at 9 E 77th St, New York 21, N. Y., by 
THE FOUNDATION FOR THE STUDY OF CYCLES 


The Foundation is a not-for-profit corporation, the board of directors of which consists of the following 


committee: 


UNITED STATES OF AMERICA 


Copley Amory, Chairman Emeritus Harold Gardiner Rowen Webster N. Jones 
Vice, Admiral, U.S. Navy, FPetired Nean, College of Fngineering and Science 
Charles Greeley Abbot Executive Director, Thomas Alva Carnegie Institution of Technology 
Research Associate Fdison Foundation 
Smithsonian Institution Daniel Trembly MacDougal 
Verne Burnett Former Director 
Harold Flmer Anthony Partner Department of Potanica] Research and 
Chairman and Curator Verne Rurnett Associa te Laboratory of Plant Physiology 
Department of Mammals Carnegie Institution of Washington 
American Museum of Natura] History Hoa. W. Cameron Forbes 
Member ,Board of Trustees John Quincy Stewart 
George Raekeland, Chairman of the Carnegie Institution of Washington; Professor of Astronomy, Physics 
Committee of the Foundation Life Member of the Corporation, Princeton University 
The Pakelite Corporation Massachusetts Institute of Technology 
CANADA 
Hon. Charles Camse]] Frank Cyril James 
Former Commissioner Principal and Vice-Chancellor 
Northwest Territories McCill University 


GREAT BRITAIN 


Sir Patrick Ashley Cooper Julian Sorel] Huxley 
Governor Former Director General 
Hudson’s Ray Company United Nations Educational, Scien- 


tific and Cultural Organizations 


Fdward R. Dewey, Director 


TN ne eee 
Subscription to the Journal of Cycle Research costs 5.00 a year. Single copies are 1.25 each. 


TRENDS AND CYCLES IN THE PRODUCTION OF RAYON 


A STUDY OF VISCOSE** 


FILAMENT YARN PRODUCTION 
IN THE UNITED STATES, 


1911--1948 


By Edward R. Dewey 


_ Summary: This paper describes the successive isolation of @-year, 2 3/4-year, 3 1/2-year, and S-year cycles in 
the production of viscose rayon filament yarn, 1911-1949. It adjusts the figures for these cycles to obtain an 
approximation of the underlying growth trend. It vrojects the cycles into the future and cormnbinesthem to show 


the deviation from trend that will occur if the cycles continue. The paper is intended as an example 


cycle analysis. It includes all arithmetic so that 
easily. 


Part I. The Data 


The growth of viscose** rayon filament yarn produc- 
tion from its beginning in 191] to the present time 
thas been called one of the seven wonders of the indus- 
trial world. ; 

During the entire period under review, production 
failed to increase only four years (1918, 1932, 1934, 
and 1938). The over-all growth from 400,000 pounds in 
1911 to 562,300,000 pounds in 1948 shows a gain of over 
a thousandfold in less than two generations. Year-by- 
year figures are given in Table 1 and plotted on arith- 
metic scale in Figure 1. 


Rate of Growth Declining 


If we study trends and cycles, however, it is neces- 
sary to plot the figures on ratio (or semi-logarithmic) 
scale (Figure 2).*** One advantage of such a plotting 
is that it shows directly the falling-off in the rate 
of growth, and permits making visual or freehand pro- 
jections into the future that are much more likely to 
be reliable than would be any similar projection of a 
chart on ordinary arithmetic scale. 

The growth of viscose rayon filament yarn produc- 
tion over the years has been dramatic, yet the fact 
that the curve no longer rises as rapidly as formerly 
demonstrates immediately that the rate of growth is 
slowing down. 

Percentage comparisons substantiate this. From 1946 
to 1947, for example, the production increased 6.9 
percent. But from 1936 to 1937 production increased 
10.8 percent; from 1926 to 1927, 17.1 percent; from 
1919 to 1920, 22.0 percent; and from 1913 to 1914, 33.3 
percent. (Percentage growth for each year, in compari- 
son with the year before, is shown in Table 2.) It 
would be interesting to make a detailed study of the 
growth, but this is impossible until we have studied 
the cycles. Underlying growth trends can never be pro- 
perly studied until the cycles have been determined 
and adjustments made to take account of them. 


* BASED UPON A REPORT PREPARED IN MIMEOGRAPH FORM BY 
THE FOUNDATION FOR THE STUDY OF CYCLES IN 1949. 
** WHENEVER THE WORD ““VISCOSE* APPEARS IN THIS REPORT 
1T 1S UNDERSTOOD TO INCLUDE NITROCELLULOSE PROCESS 
RAYON YARN UNTIL ITS PRODUCTION WAS DISCONTINUED IN 
1934, AND ALSO TO INCLUDE THE PRODUCTION OF CUP RAMMONI UM 
FILAMENT YARN FROM ITS FIRST PRODUCTION Tu DATE. 
*** FOR A FULL DISCUSSION OF THE RATIO SCALE, MOVING 
AVERAGES, TRENDS. AND CYCLES, SEE REFERENCES 2 AND 3. 
THIS REFERENCE AND ALL OTHERS ARE INCLUDED AT THE 
END OF THE REPORT. 


of a simple 


the processes of analysis and synthesis can be followed 


Four Cycles in Rayon Production 


If the rayon figures are analysed for cycles or 
rhythms, it will be found that from the beginning the 
figures act as if the trend had been influenced by four 
well-known rhythmic forces. From crest to crest, one 
of these series of repetitive waves is about 2 years 
long, one is about 2 3/4 years long, another is about 
3 1/2 years long, and still another is about 6 years 
long. In a sense the curve acts as if it were pushed 
up and down around the underlying growth trend by the 
composite force of these four rhythmic influences, and 
of course, by accidental forces, such as war. 


Part II. The 2-Year Rhythm 


Careful observation of Figure 2 shows that from the 
beginning there has been a tendency for growth to be 
greater in odd than in even years. For example: start 
in 1939 and count backwards: High, low; high, low; 
high (relative to trend), low; and so forth. This 
rhythmic tendency can be more easily seen if we insert 
a moving average trend line (shown by the broken line 
in Figure 2) and observe the years in which the pro- 
duction is over or under the trend. Figures for the 
moving average trend are given in Table 3. 


Relation of Production Figures to 2-Year Trend 


The 2-year rhythm can be seen even more easily if 
we compute the percentages that the actual figures are 
of the trend and plot them by themselves. Observe the 
solid line in Figure 3: the effect of this computation 
is to convert the trend into a straight horizontal 
line or, as it were, to pull it level. Figures for the 
percentages are given in Table 4. 

To Figure 3 has been added, by means of a broken 
line, a perfectly regular 2-year wave to help follow 
the 2-year pattern and to help disclose those places 
where the 2-year wave has failed to dominate the situa- 
tion. Up to the war there were three such places: pro- 
duction in 1916 was ‘‘too big,” and in 1921 and 1927 
“too little.’ If in those three years, other factors 
had not upset the 2-year pattern, the 2-year pattern 
would have been perfect from 191] up to the war. The 
2-year rhythm largely disappeared with the coming of 
the war, but even so there seems to be a vestige of it 


left. 


The broken line in Figure 2 is a two-year moving 
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Figure 13 


THE 2 3/4-YRAR RHYTHM IN THE PRODUCTION OF VISCOSE RAYON FILAMENT YARN 


Percentages that the Production of Visco 
se Rayon Fila- 
ment Yarn, Adjusted for the Effects of the 2-Year, 
3 1/2-Year and 6-Vear Rhythms, Are of the 3-Year 
Moving Average of the Same. 


average of a 2-year moving average. The effect of such 
a computation is to eliminate any 9-year wave that 
might be present in the original figures,3 Then, by 
comparing the original figures (which have the 2-year 
wave still in them) with the trend (from which the 
2-year waves have been smoothed out) we get the figures 
plotted in Figure 3, in which the 2-year wave can be 
seen largely by itself. 

A rhythm of about 2 years is present in many indus- 
trial figures, and has also been reported in weather 
and other natural phenomena.4 As yet, no one knows its 
cause, but this fact does not prevent use of this in- 
formation. 


Amplitude of the 2-Year Wave 


From 1912 to World War II the average over-all] 
amplitude of the 2-year wave was 7.6 percent. From 
1940 through 1947 it was 0.6 percent. (For details of 
computation, see Table 5.) If, in future years, the 2- 
year tendency resumes with its old-time vigor-(For 
after a distortion, or artificial damping, these waves 
generally do) important differences in alternate years 
owing to this 2-year force can be expected. 


w------ Diagrammatic Representation of a Perfectly Regular 
Rhythm with Peaks at 3-, 3-, 3-, 2-Year Inter- 


vals, "ased on 1911 and Repeating Every 11 
Years. 


Length of the 2-Year Wave 


From a study of the annualfigures alone it is impos- 
sible to say whether or not the wave is exactly 2 years 
in length. A study of monthly figures of viscose rayon 
deliveries, 1923 to 1936 inclusive, however, indicates 
that the series has a rhythm of about 24 1/4 months.9° 
It is possible that a similar study of monthly figures 
of viscose filament yarn production from 191] to 1948 
would show a rhythm of similar length. 

If, in any series, the peaks of the 2-year rhythm 
come in the middle of even years, or vice versa, the 
wave will show up clearly in the annual figures. If, 
on the other hand, the crests and troughs come at year- 
end, the annual figures will show nothing, even though 
the wave is still fully operative. (See Figure 4.) 

If the rhythm really is 24 1/4 months, it will thus 
gradually fade out of the annual averages, even though 
it remains in full force in the monthly figures. It 
will‘‘slip’’forward one month every four cycles (eight 
years), and move forward six months from a position of 
maximum effect on the annual figures to one of no ef- 
fect at all on the annua! figures in six times eight, 


Figure 4. DIAGRAMMATIC REPRESENTATION OF A 2-YEAR WAVE 
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A. Annual Effect When Peaks Come at the 
Middle of a Year: Yearly Averages 
for First and Second Year Differ. 
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B. Annual Effect When Peaks Come at the 
End of a Year: Yearly Averages 
for First and Second Years Are the 
Same. 


or forty-eight, years. For accurate forecasting, there- 
fore, a study of the monthly figures is important. 


Part IIT. The 3 1/2-Year Rhythm 


The 3 1/2-year wave can be detected statistically in 
the original figures and even by a trained eye in 
Figure 2 (a chart of the “raw’’ production figures 
plotted on ratio ruling). But it will appear more 
clearly after the elimination of the effect of the 
2-year wave. This has been done by increasing the pro- 
duction figures for every even year from 1911 to 1939 
by 3.8 percent (half of 7.6 percent) and decreasing the 
production for every odd year during the period by the 
same amount. Similarly we increase even-numbered war 
and post-war years from 1940 to 1948 by 0.3 percent, 
and decrease odd-numbered years during this period by 
a like percentage. The result is recorded in Table 6 
and plotted on ratio scale in Figure 5 by a solid line. 


Emergence of 3 1/2-Year Wave 


Starting with 1937 as a peak year and counting 
backwards, indicates highs relative to trend at 4-, 3-, 
4-, 3-, 4-, 3-year intervals. 

It will be easier to follow the technique outlined 
in Part II, however, and to compute a 3-year moving 
average trend of these corrected figures (Table 7), 
thus plotted as a broken line on Figure 5. The percen- 
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tages which the values of the solid line bear to this 
moving average are shown in Table 8 and Figure 6. The 
4-, 3-, 4-, 3-year tendency is clearly evident. 

It seems probable that this average 3 1/2-year wave 
is the well-established 41-month rhythm so universal 
in American industry. [t has been found in more than 
half of some 500 price and production series that have 
been studied by various investigators.” This assump- 
tion of a 4]l-month length in this series should, be 
checked by a study of the monthly figures. Such a study 
would involve at least twice the work of the present 
investigation, however and is not within the scope of 
the present report. 


Seven-Year Phase 


A moment’s reflection will show that if a perfectly 
regular 3 1/2-year wave exists it will be seven years 
before it will again come around to the same phase 
relationship with the calendar year. This fact is 
illustrated by Figure 7. Percentages up to World War 
II, therefore, were thrown into a seven-year periodic 
table (Table 9), which table represents the 3 1/2-year 
wave listed twice. An average (mean or median) of those 
values represents the average successive annual effect 
of the 3 1/2-year wave. 

I see no evidence of the 3 1/2-year waves from 1940 
to 1948, but arbitrarily assume that they are present 
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PRODUCTION OF VISCOSE RAYON FILAMENT YARN ADJUSTED FOR THE EFFECT 
OF A PERFECTLY REGULAR 2-YEAR RHYTHM WITH PEAKS IN ODD YEARS 
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Production Adjusted for the Effect of the 
2-Year Rhythm (See Table 6 for figures) 


Centered 4-Year Moving Average of the Same ; = 
(See Table 7 for figures) 
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at 1/10 of their average 1911-1937 amplitudes. In Part 
TV will appear the justification for this assumption. 


Adjustment for Distortions 


There are, however, two slight distortions in this 
picture. First, a small amount of a 3 1/2-year wave re- 
mains 1n a 3-year moving average. Hence, the deviations 
from a moving average of this length will not show the 
full effect of the wave. That is, the true amplitude 
of the 3 1/2-year wave is slightly greater than that 
shown in the percentages used. The figures can be ad- 
justed for this distortion by increasing all amplitudes 
by 13 percent, as shown on Figure 6 by means of a 
broken line. 

The second distortion comes from the fact that we 
are probably dealing here with a 41]- instead of a 
49-month (3 1/2-year) rhythm. If this is so, the crests 
will slip back a month every cycle, two months every 
seven years. Thus, a crest that came in Decemler in 
1911 would come two months earlier, or in October, in 
19]8, in August in 1995, in June of 1932 and April of 
1939. The averages we have constructed will fit well 
enough for the middle portion of our data, but will be 
slightly in error toward the ends, and particularly 
will be out of timing on any projection. 

This slippage is not too important in the broad 
picture, yet if the projections are to be used as a 
basis for action, the real answer is to do the entire 
study over, using monthly figures. I recommend that 
this be done by anyone who plans to spend any money on 
the basis of this work. 

The combined effect of the 2-year rhythm and the 
3 1/2-year rhythm from 191] to 1948 is shown in Table 
10 and Chart &. 


Part IV. The 6-Year Rhythm 


A skilled eye, even though knowing where to look, 
could hardly pick out the 6-year rhythm in the raw 
figures of viscose rayon filament yarn production from 
191] to 1948 plotted in Figure 2. Nevertheless it can 
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be seen in the 2-year moving averages plotted by a 
broken line (Figure 2). 

By proceeding as before, the figures are adjusted 
for the 2-year wave (Figure 5) and for the 3 1/2-year 
wave shown in Figure 6. The adjusted figures are 
given in Table 11 and plotted in Figure 9. The 6-year 
wave is now easily observable (counting from low to low 
backward from 1938). 

Following earlier procedures, I took a 2-year moving 
average of a 6-year moving average (Table 12) and 
plotted the results as a broken line in Figure 9. I 
then computed the percentages that the adjusted values 
are of the moving average (Table 13) and plotted ther 
results in Figure 10. 

Averaging successive 4-year sections obtains the 
values of the typical or average pre-war 6-year wave 
as shown in Table 14. It is shown to have an over-all] 
amplitude of 24 percent. These values are fitted or 
idealized and plotted as a broken line in Figure 10. A 
wave for the war and post-war years is added (arbitra- 
rily) at 1/6 the value of the regular 1911-1939 6-year 
wave. Justification for this assumption will also 
appear in the parts which follow. 

The combined effect of the 2-year, the 3 1/2-year 
and the 6-year rhythms from 191] to 1948 is shown in 
Table 15 and plotted on Figure 11. 


Six-Year Rhythm Well Established 


The 2-year rhythm and the 4]1-month rhythm are so 
well-known and have been described so fully in print 
by various authors* that I have not taken space to dis- 
cuss them. The 6-year rhythm is even better estab- 
lished, but not so much has been printed about it. 

It has been found to be present for as far back as 
there are figures in cotton prices (218 years), sun- 
spots with alternate cycles reversed (198 years), auto- 
mobile production (55 years), orders received by 
General Electric Company (55 years), and in dozens of 
other series of natural science and business figures, 
one of them extending over as long a period as 1,200 
years (tree rings on the average in each ]8] years). 
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THE 3-1/2-YEAR RHYTHM IN VHE PRODUCTION OF VISCOSE RAYON FILAMENT YARN 


Percentages that the Production of Viscose Ray on 
Filament Yarn, Adjusted for the Effect of the 
2-Year Wave, Are of the Centered 5-Year Moving 
Average of the Same (See Table 8 for figures) 


————- 


Diagrammatio Representation of a Perfectly Regu- 
lar Rhythm with Peaks at 3-, 4-, 5-, 4-Year 
Intervals (See Table 9 for figures) 
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Part V. The 2 3/4-Year Rhythm 


The data of Figure 9 have been adjusted for the 
idealized 6-year wave, as plotted with a broken line 
on Figure 10 and made symmetrical by using the 100 per- 
cent line as an axis. This is done by using values 12 
percent above and 12 percent below trend instead of 
values 9 percent above and 15 percent below a line of 
constant value (Table 16). This procedure prevents 
distorting the level of the trend line. It results in 
the values that are plotted with a solid line in Figure 
1K 

The residual shows clearly (as a minor distortion 


Pigure 7 
DIAGRAMMATIC REPRESENTATION OF TWO 3-1/2-YEAR WAVES 
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The diagram shows that it takes seven years 
for the wave to come around again to the 
place of beginning, relative to the cal- 
endar year. 
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105 
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of the smooth underlying growth trend) a fluctuation 
that is probably the well-known* 33-month, or 2 3/4- 
year, (‘‘retail”) rhythm, more precisely determined in 
some series to be 32.85 months in length. The peaks 
relative to them may be noted by counting backwards, 
33). 35.3 Dy S71 35, 58) 237258 pee and 825 frome 
Obviously, the existence and length of this fourth 
rhythm needs to be confirmed by a study of the monthly 
figures. Yet it may be identified in the annual data. 
To reveal it, I computed a 3-year moving average of 
the data shown in Figure 12 (Table 17 and Figure 12, 
broken line). Then I computed the percentages that 
these figures are of the moving averages (Table 18). 
These percentages are plotted in Figure 13, together 
with a perfectly regular 3-, 3-, 3-, 2-year pattern. 


Amplitude of the 2 3/4-Year Wave 


Assuming that 2 3/4 years is the correct length, I 
threw these percentages into a 2 3/4-year periodic 
table as shown in Table 19. The table gives (a) the 
pre-war and (b) the war and post-war values shown at 
the bottom of the table. In pre-war years, the over-all 
amplitude was 8.1] percent but in war and post-war 
years, 1.1 percent. The percentages so obtained, how- 
ever, need to be reduced by 8 percent (to adjust for 
loss in the maving average, which is 9 percent longer 
than the wave). 


Emergence of the Trend 


After the values shown in Figure 12 have been ad- 
* SEE REFERENCE 2. 10). 
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THB 2-YEAR RHYTHM AND THE 3-1/2-YEAR RHYTHM AND THEIR SYNTHESIS 
(See Table 10 for figures) 
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(See Table 11 for figures) 


 -o-------- Centered 6-Year Moving Average of the Same 
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Diagrammatic Representation of a Perfectly Regu- 
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2-Year and 3 1/2-Year Rhythms, Are of the Cen- 
tered 6-Year Moving Average of the Same (See 
Table 13 for figures) 
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(See Table 15 for figures) 
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Figure 12 


PRODUCTION OF VISCOSE RAYON FILAMENT YARN ADJUSTED FOR THE EFFECT 


OF PERFECTLY REGULAR 2-YEAR, 3-1/2-YEAR AND 6-YEAR RHYTHMS 


(Ratio Seale) 


Production Adjusted for the Effect of the 
2-Year, 3-1/2-Year and 6-Year Rhythms 
(See Table 16 for figures) 


A Compound Trend Line Based on a 3-Year 
Moving Average of the Same (See Table 17 
for figures) 
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justed for the values indicated in Table 19, it gives 
an approximation of the underlying growth trend, to- 
gether with all the accidental fluctuations that may 
be present in the series. Smoothing this series graphi- 
cally to eliminate the accidental fluctuations gives 
the values recorded in Table 20 and plotted on Figure 
14. After adjusting the data for perfectly regular 
2-year, 3 1/2-year, 6-year, and 2 3/4-year waves of 
well-known length, we get as a result an almost per- 
tectly smooth underlying growth trend line. This gives 
increased confidence in the wave determinations and in 
the validity of the results. In addition, it would seem 
to justify the assumption made in regard to war and 
post-war amplitudes. 


Part VI. The Underlying Growth Trend 


The underlying growth trend shows what appaar to be 


three distinct periods, or stages. By 1918 all growth 
of the first stage appears to have ceased, Lut by 19]9 
a rebirth occurred that continued into 1939. By this 
latter year, growth again almost ceased In 1940 there 
is again evidence of a rebirth that has carried the 
curve upward through 1948. 


Rate of Growth Decreasing 


Underlying growth from 1939 to 1945 averaged about 
12 percent, but, as nearly as I can estimate it with 
the use of annual figures, the underlying growth trend 
from 1945 to 1946 was about 10 percent; from 1946 to 
1947, 8 percent; and from 1947 to 1948, 6 percent. The 
important thing is that the drastic falling-off in rate 
of growth since 1945 is a definite fact that must be 
taken into account by all who wish to forecast this 
series. 


Part VII. Synthesis 


The values of all the waves from 191] to 1948 are 
shown in Table 2] and Figure 15. The table and figure 
also show the product (synthesis) of these four waves. 
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How to combine the four waves is obvious to a stat- 
istician, but may not be so readily understood by 
others, though it is relatively simple. In 1911, for 
example, the 2-year wave had a force of value of 103.8 
percent; that is, it was “responsible” for production 
of 3.8 percent above trend. In the same year (1911) the 
other waves had the forces or values indicated as fol- 
lows: 

The 3 1/2-year wave had a value of 92.3 percent. 

The 2 3/4-year wave had a value of 104.1 percent. 

The 6-year wave had a value of 107.5 percent. 

To get the combined effect of the waves, we must 
multiply 103.8 percent by 92.3 percent, and multiply 
the product by 104.1 percent, and multiply that product 
by 107.5 percent. The answer is 107.2 percent, which 
represents the combined effect of the four waves for 
the year 191]. In a similar manner, the synthesis has 
been made for each year. It is plotted as the fifth 
curve on Figure 15, 


Synthesis of Waves with Trend 


To synthesize the waves with the trend, I took each 
value of the underlying growth trend and multiplied it 
by the combined effect of the 2-, 2 3/4-, 3 1/2-, and 
6-year waves as shown in Table 2] and plotted on Fig- 
ure 15. This may be compared to the original curve with 
which we started as shown in Figure 16. This shows the 
extent to which the four perfectly regular and well- 
known cycles, and also what we have called the “under- 
lying growth trend,”’ collectively explain the growth 
and fluctuations of the viscose rayon filament yarn 
industry. 


Part VIII. Projection 


If the 2-year, 2 3/4-year, 3 1/2-year and 6-year 
rhythms remain as they seem to have been since 1940, 
their combined effect from 1949 to 1960 will approxi- 
mate the figures given in Table 22, Part A, and 
plotted on Figure 17, Part A. If they resume 1911-1939 
strength, however, the expected combined effect will 
be as shown in Table 22, Part B, and plotted on Figure 
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THE 2-YEAR RHYTHM IN THE TRODUCTION OF VISCOSE RAYON FILAMENT YARN 
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PERFECTLY REGULAR 2-YEAR, 2-3/4-YEAR, 3-1/2-YEAR AND 6-YEAR 
RHYTHMS, TOGETHER WITH THE UNDERLYING GROWTH TREND 
(Ratio Scale) 


2-Year, 2-3/4-Year, 3-1/2-Year and 6-Year 
Rhythms (See Table 20 for figures) 


Underlying Growth Trend (See Table 20 for 
lemony 
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pee 


i7, Part B. It is a simple matter of arithmetic to 
extend either of these syntheses as far into the future 
as one wishes. 

Both of these projections are based on 2-year, 
2 3/4-year, and 3 1/2-year lengths instead of the more 
probable 24 1/4-month, 32.85-month and 4]-month 
lengths. It is not possible, however, ‘to try’to be 
more exact with annual data. Roughly speaking, then, 
we can expect the underlying growth trend to be influ- 
enced as shown in Figure 17 if the rhythms (a) con- 
tinue at war and post-war strength, or (b) resume at 
pre-war strength. 


Course of the Trend 


No one knows what the underlying growth trend will 
be, but one way to use the above information is to make 
it throw light, year by year as time unfolds, on what 
the underlying growth trend is really doing. (It would 
be much better to use the results of a study of monthly 
figures to learn each month or each quarter how the 
underlying situation is changing.) To get figures for 
the underlying growth trend, we may divide the actual 
production data for future years when available, by the 
appropriate figures for the composite effect of the 
rhythms. On the assumption that the rhythms are con- 
tinuing, the quotient will be an approximation of the 
underlying growth trend, subject to any distortions of 


Millions 
of Pounds 
1,000; : 


accidental origin, as well as to the fact that annual 
data will not give the exact length of the rhythms as 
well as monthly data. 

Tt is worth repeating at this point that the under- 
lying growth trend, after showing average growth of 12 
pertent from 1939 to 1945, seems to have slackened to 
10 percent from 1945 to 1946, 8 percent from 1946 to 
1947, and 6 percent from 1947 to 1948. This very impor- 
tant fact, in addition to all other facts at the dis- 
posal of the forecaster, should be taken into account 
by anyone who has the task of estimating the future 
production of viscose rayon filament yarn. 


Part IX. Recommended Procedures 


Anyone who wishes to use this information in a prac- 
tical way should take the following steps:* 

1. Obtain monthly figures, 191] to date. 

2. Determine exact length, shape, and phase of the 
so-called 2-year rhythm (24 1/4 months?) both (a) pre- 
war and (b) war and post-war. 


*” ALL OF THESE MAY SOUND LIKE A LOT OF WORK, BUT 
FOREKNOWLEDGE OF FUTURE PROBABILITIES IS NOT AN EASY 
TASK. OBVIOUSLY, A PROCEDURE THAT WILL THROW LIGHT ON 
FUTURE EVENTS 1S WELL WORTH THE EFFORT. 


PRODUCTION OF VISCOSE RAYON FILAMENT YARN, TOGETHER WITH THE SYNTHESIS 


OF THE 2-YEAR, 2-3/4-YEAR, 3-1/2-YEAR AND 6-YEAR RHYTHMS 


WITH THE UNDERLYING GROWTH TREND 
(Ratio Scale) 


Production (See Table 1 for figures) 


------ Synthesis of the Four Rhythms with the Under- 


lying Growth Trend (See fable 21 for figures) 
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3. Do the same for what in this paper has been 
called the 2 3/4-year rhythm (32.85 months?). 

4. Do the same for the so-called 3 1/2-year rhythm 
(41 months?) . 

5. Do the same for the so-called 6-year rhythm 
(70.9 months, or 73.3 months, or a combination of the 
two?). 

6. In all of these determinations it will be helpful 
to work with the percentages that the actual data are 
of the tentative underlying growth trend, as reported 
here, converted to a monthly basis. 

7. Adjust for all these rhythms. 

8. Revise the underlying growth trend to take ac- 
count of the more accurate wave length, wave shape, and 
timing determinations. 

9, Revise estimates of the recent behavior of the 
underlying growth trend, and project it into the future 
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taking all known factors into account. 

10. In view of the increased importance of rayon 
tire cord, it would be well to make a study of the 
rhythms and trend in tire production. I do not know 
what they are, but I do know that the 6-year rhythm is 
very important in the factory sales of passenger cars. 

11. A study should also be made of the rhythms and 
trend in the sales of viscose rayon filament yarn. 

12. Project the combined monthly waves into the 
future on both (a) the war and post-war and (b) the 
pre-war basis, and “wrap them around” the projected 
growth trend. 

13. Each quarter investigate to see the extent to 
which the pre-war waves have come back, and to see any 
changes creeping into the underlying growth situation. 

14, Revise the forecasts periodically in the light 
of all these factors. 
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Figure 17 


THE 2-YEAR, 2-3/4-YEAR, 3-1/2-YEAR AND 6-YEAR RHYTHMS 
AND THEIR SYNTHESIS PROJECTED TO 1960 
(See Table 22 for figures) 
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Production of Viscose* Rayon Filament Yarn 


in the United States, 1911-1945** 


Table 1 


Table 2 


Centered 2-Year ‘Moving Average of the 


(See Chart 1, and Cnart 2, Solid line) 


Year 
Production Production 
(Ifillions (Millions 1911 
Year of Pounds) Year of Pounds) rer 
1911 0.4 1931 135.2 1914 
1912 Deal 1932 116.4 1915 
1913 1.8 1933: 172.4 
1914 204 1934 170.3 ae 
1915 5.9 1935 202.0 Fore 
1916 5.8 1936 214.9 rae 
2917 6.5 1937 238.2 
1918 5.8 1938 181.5 eet 
1919 8.2 1939 251.3 ACAD 
1920 10.0 1940 257.1 ee 
1921 14.9 1941 287.5 aoee 
1922 24.0 1942 310.5 
1923 34.8 1943 538.5 Robe 
1924 36.2 1944 383.5 ios7 
1925 49.4 1945 448.8 7.928 
1926 60.1 1946 491.2 es 
1927 70.4 1947 asa 
1928 91.2 1948 23 
1929 113.0 eee 
1930 127.5 1953 
1954 
1935: 
1936 
1937 
Fr 1938 
* Wherever the word "viscose" sppears in 1939 
this report it is understood to include 1940 
nitrocellulose process rayon yarn until 
its production was discontinued in 1941 
1934, and also to include the production 1942 
of cuprammonium filament varn from its 1943 
first production to date. 1944 
1945 
1946 
** Source: Rayon Organon. February, 1949, 1947 
page ———— 1948 


Porcent 


275.0 
165.6 
153.5 


162.5 


148.7 
112.1 

89.2 
141.4 
122.0 


149.0 
161.1 
145.0 
104.0 
106.5 


121.7 
117.1 
129.5 
123.9 
104.0 


115.1 
86,1 
148.1 
98.8 
118.6 


106.4 
110.8 

76.2 
127-4 
111.2 


111.8 
108.0 
109.0 
11333 
117.0 


109.4 
106.9 
107.1 


roduction 0 scose sayon 
Filament Yarn 
(See Chart ©, broken line) 
Moving Mo ving 
Year Average Year Average 
1931 126.08 
1912 1.10 1932 135.10 
LOLS 1,78 1933 157.88 
1914 2,63 1934 178.75 
1915 4.00 1935 197.30 
1916 5.50 1936 217.50 
1917 6.15 1937 218.20 
1918 6.58 1938 208.13 
1919 8.05 1939 225.230 
1920 10.78 1940 258.25 
1921 15.95 1941 285.65 
1922 24.43 1942 o11.675 
1923 32.45 1943 342,75 
1924 S95 U5 1944 388.58 
1925 48.78 1945 443.08 
1926 60.00 1946 489.10 
1927 73.02 1947 525.98 
1928 91.45 
1929 108.68 
1930 120.80 


For the benefit of those who are not statis- 
ticians, but who may wish to know, this is how 
a@ centered, or 2-year, moving uverage of 4 2- 
year moving average is computed: Average the 
first and second figures of the original data. 
average the second and third figures, then 
average the third and fourth, the fourth and 
fifth, and so forth, through the entire series. 
This gives the first 2-year moving average. 
Then, using these averages as data, do it all 
over again. This provides a 2-year moving aver- 
age of a 2-year moving average. The second 
series of calculations is made because it is 
not possible to center exactly a moving average 
with an even number of terms, Plot the first 
figure of the results in the 1912 position, and 
so on to 1947. There will be one fignre missing 
at each end. That is why the broken line in 
Figure 2 runs only from 1912 to 1947, inolusive, 
and cannot continue to 1948 until the figures 
for 1949 are available to average in with the 
1948 figures to extend the moving averaze to 


1948. 
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Tablo 4 Table 6 Table 7 (Continued) 
Percentages that the Production of Viscose Production of Viscose Rayon ee hi Bee 
sI-ment sarh Aro of the GCentored ect of 8 ] tis 0 
Rayon ®ii:mont sarn Aro o tne Contore ed 6 ge Ais : g 2 eee rae Ne aie ie 
=Yoar Moving averaze of the Same PARNER TUN OEE ESOT Rhythm Average of 
(See Gharv 3, solid line Odd Years ie t a ha teoten 
(See Chart 5, solid line) . snaee ae eee 
Year Percent tear O37 Oke Cl ee 
5 Over-all amplitude, 1911-1939, equals 7.6 per 
1911 --- cent. 
1912 100.0 Over-all amplitude, 1940-1948, equals 0.6 per ee reyes ee 
1913 101.1 cent. 
1914 91.3 ' , nas 
1 (A) (B) (C) 1931 130.3 . 
se Nae Production 1932 ee re 
Adjusted for 1933 . . 
aoe aed The 2-Yoar 2-Yoar Rhythm 1934 177.0 179.2 
1918 88.1 Production Rhythm (Millions 1935 194.6 198.3 
1919 101.9 (Millions (Based on of Pounds) ass 
1920 92.8 Yoar of Pounds Table 5) (A + B) er 4 sar 213.9 
d 88.7 213.7 
ae pal 95.4 ToT 0.4 103.8 0.39 1938 188. 
1922 98.2 1912 nial 96.2 ipa 1939 22258 ee 
192% 107.2 1913 1.8 103.8 1.73 1940 VAS he) * 
1924 92.5 1914 2A Bisa 2.50 Bet 
1925 101.3 1915 509 103.8 3.76 ae ey, thes 
4 ° ° 
344.5 
926 LOO ss 1916 5.8 9662 6.03 1943 337.5 
meee 96.4 1917 6.5 103.8 6.26 1944 384.7 We 
1928 99.7 1918 5.8 96.42 6.0 1945 447.5 441. 
1929 104.0 TSP) Bln 103.8 7.9 3 
1930 D7ieo 1920 10.0 96.2 10.4 1946 492.7 487. 
1947 523.6 526.8 
19ST Oe 1921 14.9 103.8 14.4 1948 564.0 io! 
AUC 86.2 1922 24.0 96.2 24.9 
1953 POE, 1923 54.8 103.8 33.5 
1934 95.3 1924 36.2 96.2 37.6 
1955 102.4 1925 49.4 103.8 47.6 “RU A ARPT IR CTE PRN RES OR OE ER ERE LP OTT E PEPVEREEEL SEIS 
8 
1936 98.8 1926 60.1 96.2 62.5 Table 
L937 LOSe2 1927 70.4 103.8 67.8 : . 
5 1928 91.2 96.2 94.8 Percentages that the Production of Viscose 
1959 bon ; 3 season fi lanent Yarn, Adjusted Yor the 
1959 10207 1929 113.0 105.8 108.9 Tayon Hilanent Yarn, 13 justed te 
1940 99.6 193¢ ates) 96.2 122.1 af*ect of tne 2-Year Jave Are o he 
soe PaOrG Dentered 4-Year ‘oving Averaze of the 
1941 6 1931 135.2 ° ° Same 
1942 see 1932 116.4 96.2 U21,0 (See Chart 6, solid line) 
1943 98.8 1933 172.4 103.8 166.1 
1944 98.7 1934 170.3 96.2 177.0 
1945 101.3 1935 202.0 103.8 194.6 
1946 100.4 1936 214.9 96.2 223.4 Year Fereent 
g ¢ 1937 238.2 103,8 229.5 : 
1947 99.9 96.2 88.7 1911 
1948 isis 1938 181.5 oS: Bec 1912 104.5 
is 1939 231.5 eae cae one hate 
5 99, 4 e 
LE BS 1940 257-1 y 257 1914 94.0 
1941 287.5 ae BB G.6 1915 91.7 
m 1942 310.5 ° 311.4 
a ee be mar ts ist bate 
Two-Year Periodic Table of the Percentazes ae Haye Doe Fee i916 Bog 
at the Production of Viscose Rayon 194 ° 1919 97.5 
ilamen arn are of the Centere é 99.7 1920 95.4 
D-Year Moving Average of the Same en paca 100.3 eee 
ee unar ° roken ne 1948 562.3 99.7 564.0 1921 86.7 
x L922 102.5 
1925 104.7 
1924 94.9 
Part A. The Years 1912 through 1939 Colunn B is 100 per cent plus-or-minns 1/2 the 1925 9667 
2r-all amplitude derived in Table 5. 
Years after Base Year ee Aes ar Ui eS 5 1926 105.4 
Base Year 1 2 1927 90.4 
Table 7 1928 104.8 
akksytal LOO8O) VOI L Loe? 100.3 
1913 $153 97.5 SS ee eS a oF of ae 1930 101.4 
L9Us 105.5 105.7 roduction of Viscose “avon Filament 
1917 88.1 101.9 Yarn adjusted for the sfect Se oe 
1919 92.8 95.4 Production 1933 107.4 
Tete OG a BOVmne Ad justed Gevade 1934 $8.8 
1923 92.5 101.3 for 2-Year Mo ving 1935 98.1 
925 100.2 96.4 Rhythm Rveraze of ° 
1927 99,7 104.0 : oe 
1929 97.3 107.2 (from Table Adjusted 1936 103.5 
1951 86.2 109.2 Year 6, Col. C) Production 1937 107.3: 
1933 Poumon ed 1911 a, 1938 88.3 
3 0.39 1939 99.9 
1935 98.8 109.2 1912 1,14 1.09 1940 100.8 
1957 B7%.e 102.7 1913 LoS alee) 
Sum 1533.1 1459.2 1914 2250 2266 1941 100.5 
Lverage 95.2 102.8 « 1915 5.76 4.10 1942 99.9 
i i =o} , u 943 98.0 
Over-all Amplitude Zquals 7.6 1916 6.03 5.35 1 8 
1917 ae AB 1944 98.7 
ohU ° 
1918 6.0 6.7 1945 101.3 
Part B. NA ashy) 7.9 8.1 19 1.0 
ar The Years 1940 through 1947 1920 10.4 10.9 46 10. 
1947 9964 
Years after Base Year 5 1948 
Base Year i 2 1921 14.4 16.6 
aie ae ee [a SS oS = Se 1922 24.9 24,3 
1939 99.6 100.6 1923 SRLS) 52.0 
1941 99.6 98.8 1924 Site 39.6 
1943 OB? LOLS: 1925 47.6 49.2 
1945 100.4 CG) 
Sum 398.3 400.6 sede 62.5 59.3 
Average 99.6 100.2 i ee ieee * As th i nly f 1912 
Over-all Amplitude Zquals 0.6 : 90.5 S the moving average runs only from 


to 1947, there are no percentages for 
(Continued in naxt columns) 1911 and 1948. 


Colum B is dorived from Table 9, 
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Table 9 
Table 12 
Seven-Year Periodic Tuble of the Percentages of Viscose Rayon Filament 
arn, adjusted for the Effect o @ o-Year wave, ire o ts en ert Centered, or 2-Year, Moving Average of a 
-Year lov verage 0 @ same (See Chart 0, broken line S-Year Moving Average of the Production 
: of Viscose Rayon Filament Yarn 
Part A. The Years 1912 through 1939 Sdjusted / —— 
the 2= and 3 1/2-year rhythmg 
Base Years After Base Year 
ona aang 2 3 4 5 6 7 
1911 104.5 96.7 94,0 91.7 112.7 102.6 89.6 (a) (B) 
19 Production 
18 97.5 95.4 86.7 102.5 104.7 94.9 96.7 Adjusted for 
both 2-Year Centered, or 
1925 105.4 90.4 104.8 100.3 101.4 104.7 87.0 and 3-1/2- 2-Year, Moving 
1932 107. 98. Yoar Rhythms Average of a 
07.4 98.8 98.1 103.5 107.3 88.5 99.9 (Millions 6-Year Moving 
Sum 414.8 381.3 583.6 598.0 426.1 390.5 37502 of Pounds) Averagey ot 
: . . . 1 390.5 373.2 
Average (Mean) 103.7 95.3 95.9 99.5 106.8 97.6 93-3 Year (from Table 11) Column (A) 
Median 105.0 97.1 96.0 101.4 106.0 98.7 93.2 LORD 0.42 ress 
Aa justment** 105.7 96.7 95.5 101.6 106.8 98.5 92.3 eels aoe Se 
Part B. The Years 1940 through 1947 1914 2.62 3.04 
Base Years After Base Year 1915 3.70 3.99 
Year al 2 3 4 5 6 7 
Fe ee Soe eR OS ea 
1939 100.8 100.5 99.9 98, ; 1916 5.65 4.91 
saae 2, 8.0 93,7 TOL.S 201.0 1917 6.36 6.07 
4 1918 6.5 7.70 
Average (Mean) 100.1 100.5 99.9 98. F 101.0 L919 7.5 10.23 
g e 8.0 98.7 101.3, 101.0 1920 10.8 13.88 
Ad justment *** WOO ox SEAS UCC! storey GIO Qa 
re P 4 1921 15.1 18.6 
Deviations from 100% are increased 13% be- Addendum: After this report was finished it was 1922 24.5 24.9 
esuse some of a 3 1/2-year cycle remains in a discovered that the median in the second column 1923 31.4 32.6 
3-year moving average. A 3% 1/2-year cycle in above Should have been recorded as 90.1 instead 1924 38,2 41.2 
the deviations from such a moving average is of 97.1. Consequently the adjusted value should 1925 51.6 52eL 
thus smaller than it is in the actual figures. have been 95.6 instead of 90.7. This error in- 
The wive ss it appears in the deviations must troduces a slizht distortion in the remaining 1926 59.1 64.6 
therefore be ziven greater amplitude before it work, but in view of the very much larger dis- 1927 70.1 7703 
is used as a correction factor. tortion already in the work due to the use of 1928 99.3 90.3 
** The 3 1/2-year wave from 1940 through 1947 annual instead of monthly fimyres, it does not 1929 107.2 103.1 
is assumed to be present at 1/10 of the averaze geem necessary to recompute the remaining tables. 1930 114.3 116.3 
1911-1937 amplitude. see text, bottom of page 6. 
1931 132.3 130.5 
1932 131.1 145.6 
ee LEE TTS SN EEE SS SS A A SESE EIT EIS 1933 157.1 162.4 
oe 1934 183.0 178.1 
Pasdustion of Viscose Rayon SUanent Tene 1935 203.8 190.0 
7 <a Ruvthn, Further Adjusted for the Eifect 1936 219.9 202.1 
synthesis of the 2-Year ihythm and the of a Remlar 3 L/e-Year Ravina ee ce POE: 
-Year = a 2 = e riven (A) (B) (Cc) 1939 241.4 243.0 
eo) Production 1940 25664 261.0 
oper Bae 1941 287.5 287.0 
Production and 3-1/2- peek oppee eee 
Adjusted for Year Rhythms eye peere pores 
2-Year Rhythm (Millions Goes . Bee 
(Millions The 3-1/2- 7 points) 447.9 6 
Year of Pounds) Year Rhythm A+B 
‘ eee — 1946 496.7 --- 
(a) (BY (c) 1911 0.39 92.3 0.42 1947 30. as 
Cae 1912 eid 105.7 1.08 pene 
2-Year Year Synthesis : 0 . 1948 565.7 s-= 
Year Wave lave (A x B) 1915 1.73 aoe L609 
Sea Sanne, pee ere ERE 1914 2.50 9550) 2262 
1911 103.8 92.3 95.8 1915 3.76 101.6 3.70 
1912 96.2 105.7 101.7 See footnote to Table 3 for mcthod of calcu- 
1913 103.8 9667 100.4 1916 6.03 106.8 5.65 inting 2 ccontcrod moving .verage based on 
1914 96.2 95.5 91.9 1917 6.26 98.5 6.36 an evon numbcr of tcorms. 
1915 103,8 101.6 105.5 1918 6.0 CeAe 6.5 
1916 96.2 106.8 102.7 1919 7.9 HOBO oe 
1917 103.8 98.5 102.2 1920 10.4 96.7 10.6 
1918 96.2 92.3 88.8 
1919 103.8 105.7 109.7 cea le oa iar Table 13 
1920 96.2 96.7 93.0 . : 
1923 33.5 106.8 31.4 Percentages that the Production of Viscose 
1921 103.8 95.5 99.1 1924 37.6 98.5 38.2 ayon ilament Yarn, Adjusted for the 
1922 96.2 101.6 97.7 1925 47.6 92.35 51.6 “Sreot ect or the 2-Year POCONO 5-1/e-Year 
1923 103.8 106.8 110.9 Rhythms, Are of the Centered 6-Yoar 
1924 96.2 98.5 94.8 1926 62.5 105.7 59.1 Moving average of 
1925 103.8 92.3 95.8 1927 67.8 96.7 70.1 Bee Ohar ©; soLe ine 
1928 94,8 95.5 99.5 
1926 96.42 105.7 101.7 1929 108.9 101.6 107.2 
LIZ 103.8 96.7 100.4 1930 122.1 106.8 114.3 
1928 96.2 95.5 91.9 aK : wee Beant 
1929 103.8 101.6 105.45 1931 130.3 98.5 132.3 SS eee 
L250 pene sah ded at 1932 121.0 92.3 131.1 1911 See 
1931 103.8 98.5 102.2 1933 166.1 105.7 157.2 ae 2 —— 
1932 96.2 92.3 88.8 19354 177.0 96.7 183.0 algal) —— 
1933 103.8 105.7 109.7 1935 194.6 95.5 203.8 1914 86.2 
1934 96.2 96.7 93.0 ASA) Hearth 
95.5 99.1 1936 22364 101.6 219.9 
1935 103.8 . . , 
1937 22925 106.8 214.9 1916 walsyaay 
1936 96.2 101.6 97.47 1938 188.7 98.5 191.6 1917 104.8 
1937 103.8 106.8 110.9 1939 222.8 9243 24164 1918 84.4 
19538 96.2 98.5 94.8 1940 257.9 100.6 256.4 1919 7500 
1939 103.8 92.3 95.8 1920 778 
1940 99.7 100.6 100.3 1941 286 6 99.7 287.5 
A 99.7 100.0 1942 311.4 99.5 313.0 1921 81.2 
Aoae ms 99.2 1943 33745 100.2 336.8 1922 98.4 
1942 99.7 99.5 ° 4 
100.5 1944 384.7 10047 382.0 1923 96.5 
1943 100.3 100.2 . 7.5 447.9 924 92.7 
1944 99.7 100.7 100.4 1945 4476 9929 : coe Sas 
ooo aoe eas" 1 O0ee 1946 492.7 99.2 49667 
1946 D9 ei) 99.2 98.9 1947 52526 100.6 520.5 
1947 100.3 100.6 100.9 1948 564.0 99.7 565.7 
1948 99.7 99.7 99.4 (Continued on next page) 


Table 14 


Six-Year Periodic Table of the Percentages that the Production of Viscose 
Rayon ament Yarn, Adjuste ‘or the ect o ve o-Year an year 
waves, Are oO e Centere -Year “loving Average oO e€ same 


4726 ee “Ss | so op ae Seether bell anbroke maltese anes ieannenl 
1928 110.0 Base Years After Base Year 
1929 104.0 Year = LAs Se eee 
pee po e8 1912 86.2 9207 115.1 104.8 84.4 73.3 
1931 101.4 1919 77.8 81.2 8.4 96.3 92.7 99.0 
1932 50.0 98.3 101.4 
1933 96.7 1925 91.5 90.7 110.0 104.0 . . 
1934 102.8 1931 90.0 96.7 102.8 107.3 108.8 99.59 
<I] . 
1935 107.5 1937 83.9 99.3 98.2 100.2 97.7 94.43 
1956 108.8 1941 Sy filet Ge ee 
1937 95.9 Median*™ 88.1 94.7 102.8 104.0 97.5 99.0 
1938 83.9 Idealization** 
1939 99.3 1911-1949 to 
1940 98.2 base 1913 9255) 897650 LOL SmelO7 55 Oso ore 
1941 100.2 IGealizatiou*** 
oe se 1940-1948 to 
20 base 1937 98. ° of . e . 
eyed ey 68.2 99.4 100.6 101.8 100.6 99.4 
1945 102.4 
| 
1946 ae " The average of the two midéle value fizures in columns 1 and 2; of the 
ae nines two middle valnes in columns 3, 4, 5, and 6. | 


The median raised to be symmetrical around the 100 per cent axis, in 
shape as we}l as pnosition. 


*** The 6-year wuve from 1940 through 1948 is, in this line, assumed to be 
present at 1/o of the average 1911-1937 amplitude. See texp, paze ®. 
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Table 16 


Production of Viscose Rayon Filament Yarn, Adjusted 
for the offect or be~svectiy Regular 2-Year 


, 


Table 15 


Synthesis of the 2-Year _3- 
v7 at : a 


Year 
oo 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


1921 
1922 
1923 
1924 
1925 


1926 
1927 
1928 
1929 
1930 


1931 
1932 
1933 
1934 
1935 


1936 
1937 
1938 
1939 
1940 


1941 
1942 
1943 
1944 
1945 


1946 
1947 
1948 


(a) 
Synthesis 
of 2-Yeer and 
3-1/2--Year 
Waves (from 
Table 10) 


95.8 
101.7 
100, 4 

91.9 
105.5 
102.7 
102.2 

€8.8 
109.7 

93.0 

99.1 

Oat 
110.9 

94.8 

95.8 


101.7 
100.4 

91.9 
105.5 
102.7 


102.2 
88.8 
109.7 
93.0 
99.1 


9767 
110.9 
94.8 
95.8 
100.3 


100.0 
99.2 
100.5 
100.4 
100.2 
98.9 
100.9 
99.4 


Column B based on Table 14. 


(B) (Cc) 
Composite 
of All 3 
6-Year Waves 
ave (Ge x28) 
107.5 1030 
102.5 104.2 
97.5 97.9 
92.5 85.0 
9755 102.9 
102.5 105.3 
107.5 109-9 
102.5 91.0 
97.5 107.0 
92.5 86.0 
9725 96 66 
102.5 100.1 
107.5 119.2 
102.5 9742 
97.5 9364 
92.5 94.1 
9765 97.9 
102.5 94.2 
107.5 113.4 
102.5 105.3 
97.5 9966 
92.5 82.1 
97.5 107.0 
102.5 95.3 
107.5 106.5 
102.5 100.1 
97.5 108.1 
92.5 8707 
97.5 93.4 
100.6 100.9 
101.8 101.8 
100.6 99.8 
99.4 99.9 
98.2 98.6 
99.4 99.6 
100.6 99.5 
101.8 102.7 
100.6 100.0 


Year 


1911 
1912 
1913 
1914 
1915 


1916 
1917 
1918 
1919 
1920 


1921 
1922 
1923 
1924 
1925 


1926 
1927 
1928 
1929 
1930 


1931 
1932 
1933 
1934 
1935 


1936 
1937 
1938 
1939 
1940 


1941 
1942 
1943 
1944 
1945 


1946 
1947 
1948 


-l/e~Year and 6-Year Rhythms 
See r > soli Stine 


(A) 


Production 
Adjusted for 
both 2-Year 
and 3-1/2- 
Year Rhythms 
(Millions 

of Pounds) 


(from Table 11) 


0.42 


(B) 


The 6-Year 


Rhythm 


107.5 
102,5 
97.5 
92.5 
97.5 


102.5 
107.5 
102.5 
97.5 
92.5 


97.5 
102.5 
107.5 
102.5 

97.5 


92.5 
97.5 
102.5 
107.5 
102.5 


97.5 
92.5 
97.5 
102.5 
107.5 


102.5 
97,5 
92.5 
97.5 

100.6 


101.8 
10036 
99.4 
98.2 
99.4 


100.6 
101.8 
100.6 


Column B based on Table 14, 


(c) 
Production 
Adjusted for 
the 2-Year, 
3-1/2-Year 
and 6-Year 
Rhy thns 
(Millions 
of Pounds) 


(A+B) 
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WINTER 1952-53 


ec 
EO 
Table 17 a a ee SS ee SS ee 
Table 18 (Continued) Table 19 
Phree-Year Moving Average of the Production 
iscose nayon Filamen irn Adjusted Two-and-Three-‘uarter-Year Periodic Table 
or e 2ffect oF @ O-Year of the Percentages that the Production 
“3 1/2-Year and 6-Year Taves” Year Peroent oF Viscose Xayon Filament Yarn 
tres ahs Chart 12, broken line) adjusted for the Tffect oF th 
3-Year- 3 1/2-Yeur anh OoYone 
(A) (B) 1926 101.6 Vaves, sre of the 4-Year 
Production 1927 92.7 Moving Average of the Same 
Adjusted for 1928 108.3 (See Chart 13, broken Line] 
the 2-Year, F 1929 Chigak 
3-1/2-Year 1930 96.4 
and 6-Year 1931 104,7 
yee 1932 96.9 Base Years After Base Year 
et 3-Year Moving 1933 100.4 ——_—_ eer 
of Pounds Average of 1934 101.2 1911 96.5. 96.5 10 
Year {rom Table 16) = Column (A) _ 1935 97.6 1914 93.8 108.7 10002 
1917 9961 100.0 100.9 
ae oak ae 1936 103.0 1920 91.2 (91.2)* 104.4 
oe ane 1.09 1937 103.0 1922 97.0 93.7 102.9 
“oa poe 1.91 1938 92.0 1925 101.6 92.7 108.3 
as a 3 2.82 1939 107.7 1928 97.1 96.4 104.7 
079 4.04 1940 97.4 1931 96.9 (96.9)* 100.4 
1933 101.2 97.6 103.0 
ane 5.51 5.07 1941 99.9 1936 103.0 92.0 10747 
1917 5.92 5.91 1942 100.1 Pv lee CEN 
1p oe 3 1943 97.8 Average Median** 97.5 95.8 102.8 
. ° 944 99.0 
1920 Ley 11.6 1945 101.4 Adjusted values*** 
1911-1939 to base 1911 98.8 97.1 104. 
Loe. 15.5 17.0 1946 101.8 sa 
ce ae a 1947 97.9 Values****, 1940-1948 
e 50.1 1948 wa to base 1939 e EB > 
1924 37.3 39.8 Ae ane Taeee 
1925 52.9 51.4 he Figures in parentheses are repeated from 
53 the previous year. 
1926 63.9 62.9 re The average of the four middle values in 
a 71.9 77.6 each column. 
aS ee Hee *** The median has been raised to be symnet- 
1930 111.5 1 a rical around the 100 per cent axis. In 
. 15. addition, pores values should be 
increased by per cent and negitive 
reee te 129.6 values should be decreased by & per 
oe ray Seite cent of their difference from 100 per 
1934 176.5 176. cent. Sight per cent is the correction 
© 4 factor used when computing the ampli- 
1935 189.6 194.2 i 
e . tude of a 2 3/4-year wave in the devia- 
1936 214.5 208.2 ee tions from a 3-year moving average. 
1937 220.4 214.0 The 2 3/4-year wave from 1940 through 
1938 207.1 225.0 1948 is assumed to be present at 1/7 
1939 247.6 230.0% of the average 1911-1939 amplitude. 
1940 254.9 254, 2* SID A OSE 
1941 282.4 282.8 Table 20 
1942 311.1 310.8 
1943 538.8 346.3 Production of Viscose Rayon Filament Yarn Adjusted 
1944 389.0 392.8 for the »ffect of Porfoctly Regular 2-Year, 
1945 450.6 444,4 YE r_and 6- oer ems 
og wi th UnderTyi E ren 
1946 493.7 485.2 See Chart 14 
1947 511.3 522.4 
1948 562.3 --- 
(A) (B) (Cc) (D) 
Production Production 
*Values for 1918, 1919, 1939 and 1940 deter- Ad jus toa for Adjusted for Underlying 
mined graphically rather than by computing tho 2-Year, the 2-Year, Growth Trend 
the 3-year moving average in order to ex- Ba t/a Year 3-1/2-Year, (Values in 
press the behavior of the underlying growth and 6-Yoar 6-Year and’ Column ¢ 
trend as discussed in the text, page 10. Rhy thms 2-3/4-Year Smoothed 
(Millions of Rhy thms Graphically) 
Pounds)(From The 2-3/4- (Millions (Millions 
Sr eS ES Year Table 16) Year Rhythm of Pounds) _ of Pounds) _ 
1911 0.39 104.1 0.37 0.37 
Table 1? 1912 1.05 98.8 1,06 1,06 
1913 1.84 Del: 1.89 1.85 
Percentazes that the Froduction of Viscose 1914 2.85 104.1 Bole ue 


xa = ere arn, adjusted for the 1915 3.79 98.8 3.84 4.00 


1916 5.51 97.1 5.67 5.15 
1917 5.92 104.1 5.69 5.85 
1918 6.3 98.8 6.4 6.3 
1919 a, 97.1 7.9 7.8 
1920 ae, 104.1 alle Tsp 
Percent 
eear 1921 15.5 98.8 TY / 16.5 
1911 --- 1922 23.9 104.1 23.0 22.5 
1912 96.3 1923 29.2 98.8 29.6 30.0 
1913 96.3 1924 37.3 97.1 38.4 39.5 
1914 100.4 1925 52.9 104.1 50.8 51.0 
1915 93.8 
1926 63.9 98.8 oe oe 
916 108.7 1927 71.9 97.1 74. ; 
1917 100.2 1928 96.9 104.1 93.1 90.0 
1918 99.1 1929 99.7 98.8 100.9 102.5 
ie) 100.0 1930 lsat 97.1 114.8 115.0 
2 100.9 
si 1931 135.7 104.1 130.4 130.0 
1921 91.2 1932 141.7 98.8 143.4 146.0 
1922 104.4 1933 161.1 104.1 154.8 160.4 
1923 9760 1934 178.5 98.8 180.7 178.0 
1924 9347 1935 189.6 97.1 195.3 194.2 
1925 102.9 


(Continued on noxt page) 
(Continued in next @elumn) 
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Table 20 (Continued) 


Table 21 
(A) (3) (Cc) (D) Composite Effect of the 2-Year, 2-3/4-Year, 3-1/2-Yoar 
Production Production Wavos with the Underlyin, rowth Tren 
Adjusted for Adjusted for Underlying (Sco Char ,» and Char , brokon linc) 
the 2-Year, the 2-Year, Growth Trend 
3-1/2-Yoar 3-1/2-Yoar, (Valuos in 
and 6-Year 6-Year and Column C 
Rhy thms 2-3/4-Yoar Smoo thod (B) 
(Millions of Rhy thms Graphically) (A) (3) (c) (D) 
Pounds)(Prom The 2-3/4~ (Iillions (Millions 
Yoar Table 16) Yoar Rhythm of Pounds) of Pounds) Synthosis synthesis 
5 of ¢-Ycar, ° 
1936 214.5 104.1 oes: 208.2 3-1/2-Yoar Und crlying Four Waves 
ey a RS See ae and 6-Yoar 2-3/4 Composite Growth with tho 
1939 OA7.6 104.1 237.8 250.0 Waves(from -Ycar of All Trend (from Trond 
1940 254.9 99.5 256.2 257.3 Year fable 15) Wave Zour Waves Table 20) (Scie ceny Ne 
° . 107.2 0.37 0.40 
eat BOOS. 2205 283.8 28728 1912 104.2 +9028 102.9 1.06 1.09 
1942 S1l.1 LOO S096 521.9 1913 97.9 97.1 95.1 1.85 1.76 
1943 338.8 99.5 340.5 B59 1914 85.0 104.1 88.5 2.78 2.46 
1944 Bees 100.5 387.1 402.5 1915 102.9 98.8 101.7 4.00 4.07 
1945 450.6 99.5 452.9 450.2 
3. We 102.2 5.15 5.26 
1946 493.7 99.5 496.2 494.5 ian aa aoe 114.4 5.85 6.69 
1947 Side 100.5 508.8 535.5 1918 81.0 98.8 89.9 6.8 SECG 
1948 562.3 99.5 565.1 564.5 1919 107.0 O71 103.9 7.8 811 
1920 86.0 10+. 89.5 11.2 10.0 
Colwmn B based on Table 19. 1921 96.6 98.8 95.4 ust) 15.7 
MO2e 100.1 104.1 104.2 22.5 23.4 
1923 119.2 98.8 117.8 30.0 35.3 
1924 972 Oreck Vee 39.5 37.3 
L925 93.4 102.1 CHG 51.0 49.6 
Table 22 1927 Ses 97.1 Chai! 76.0 12.5 
1928 9402 104.1 98.1 90.0 88.3 
The 2-Yeor, 2-3/4-Yoar, 3-1/2-Yeor and 6-Year 1929 113.4 98.8 , 112.0 102.5 114.8: 
Rhythms and thoir Syuthssis >-rojoctod to 1930 105.3 Wien! 102.2 115.0 Tan ePAts) 
1960 on (A) Jar and Post-dnar Amplitudes 
and (By) Pre- Jar ATER SO 1931 99.6 104.1 103.7 130.0 134.8 
ce Char 1932 82.1 98.8 (eieel 146.0 118.4 
1953 107.0 102.1 111.4 160.% 178.7 
1934 95.3 98.8 902 178.0 V677.0i7: 
Part A. War and Post-i/ar Amplitudes 1935 106.5 OTe 103.4 194.2 200.8 
2-Yoar $-1/2-Yourr 6-Yoor 2-3/4-Year 1936 100.1 10261 10%. 208.2 216.9 
as . : 1937 106.1 98.8 106.8 218.0 232.8 
Yoar Rhythm Rhythm Rhythm Rhythm Synthesis 1938 0.7 3721 85.2 225.0 191.7 
1949 100.3 99.5 COs Dice 98.7 1939 93.2% 102.1 97.2 2350.0 223.6 
1950 oo. 7. 100.2 98a 100.5 98.6 1940 100.9 99.5 100,:: 25765. 258.3 
ob 100.2 100.7 99.4 99.5 99.9 1941 101.8 99.5 101.3 287.8 291.65 
nose Oient LIEK) 100.6 9965 99.7 1942 99.8 100.5 100.35 S219 322.9 
1953 100.3 G9R2 101.8 100.5 101.8 1943 99759) RISE 99% 359.9 357.7 
1954 99), 7. 100.6 100.6 99.5 100.% 1944 98.6 100.5 99.1 402.5 398.9 
1955 100.3 99.7 99.% 100.5 99.9 1945 99.6 99.5 99.1 250.2 4461 
1956 99.7 9955 98.2 Oa) 96.9 19:26 99.5 99.5 99.0 49265 489.6 
1957 100.3 100.2 99.2 99.5 99.4 1947 102.7 100.5 103.2 533.3 550.4 
1958 iene 100.7 100.6 100.5 101.5 194 100.0 99.5 99.5 564.5 561.7 
o59 100.3 Diet. 101.8 99.5 101.5 
1960 Does, Oem 100.6 99.5 99/50! 


Colum B based on Table 19. 


Part B. Pro-War Amplitudes 


2-Yoar 3-1/2-Year 6-Yeor 2-3/4-Yoar 


Yoar Rhythm Rhythm Rhythm Rhythm Synthesis 
1929 103.6 95.5 97.5 97.1 93.8 
1950 96.2 101.6 92.5 102.1 901 
1951 103.8 106.8 97.5 98.8 106.8 
1952 96.2 98.5 102.5 Oe Vee 
1953 103.8 92.5 107.5 104.1 107.2 
1954 96.2 105.7 102.5 98.8 102.9 
1955 103.8 MQW) oii]! 97.5 102.1 “LOLS 
1956 96.2 95.5 92.5 98.8 82.0 
1957 103.8 101.6 97.5 97.1 Ea) 
1958 96.2 106.8 102.5 104.1 109.6 
1959 103.8 98.5 107.5 98.8 108 .6 
1960 96.2 92.3 102.5 97.1 88.4 


* see foot-note to Table 9. 


A COMPOSITE INDEX OF LYNX ABUNDANCE, 
17352-1950 


By Leonard W. Wing 


T seems redundant to repeat that for cycle 
I study particularly, nothing will substitute 

for a long series of data. Confidence grows 
with the length of records, though numerous 
short time records will reinforce each other. 
The length of a record may be increased some- 
times for cycle studies by “splicing” together 
various elements not otherwise continuous. 

By splicing together and supplementing the re- 
lated (though not completely homogeneous) series 
of data on the number of lynx (Lynx Canadensis ) 
caught by the Hudson’s Pay Company trappers, an 
index of lynx abundance becomes available for a 
216-year period (1735—1950). 

The figures have been taken largely from the 
paper by Charles Elton and Mary Nicholson, ‘The 
Ten-Year Cycle in Numbers of the Lynx in Cana- 
da,” published in the Journal of Animal Ecology 
(1942, 11:215 - 244). This paper gathers to- 
gether and collates several published records of 
other writers and adds to it some original 
transcriptions from the Hudson’s Bay Company 
records. The several sources have been thorough- 
ly evaluated by Elton and Nicholson, and we may 
have full confidence in their accuracy as pre- 
sented. The adjustments in the respective fi- 
gures to prepare this index appear as footnotes 
in the appropriate places. In addition, the 
source of each datum appears in the footnotes 
and in the table. 

A serious discontinuity occurs in these 
figures between 1820 and 182] because of the 
merger at this time of the Hudson’s Bay Company 
and the great North West Company. Lynx returns of 
the old Hudson’s Pay Company which had fluctua- 
ted about a relatively stable trend line for 


seventy-five years or more, suddenly jumped up- 


ward to oscillate about a trend line relatively 
stable at about 10 times the old values for the 
seventy-five years to follow. 

The two series were therefore spliced by 
multiplying the old value by a suitable constant 
to equate the trend of pre-merger and post-merger 
activities. 

No one would claim that this method gives an 
absolutely true measure of Lynx abundance be- 
tween the period before and after the merger, but 
it is certainly nearer the truth than the unad- 
justed figures, and, if the discontinuity and 
possibility of erroneous adjustment be kept 
in mind, serves adequately as an index for cycle 
determination. 


zal 


The validity of fur returns as a record of 
Lynx abundance may well be considered, for many 
factors influence the fur returns besides the 
number of animals available in the woods. One 
source of confusion is determining the year of 
trapping from the records of offerings. Elton 
and Nicholson, by careful study, have listed all 
figures by Outfits, usually the operational year 
of the catch. Recause delays in transportation 
may have caused a particular shipment to be re- 
corded for the wrong year, some errors may oc- 
cur. On the basis of their studies, however, 
Elton and Nicholson conclude that such errors 
are insignificant. The year of the index usually 
ran from about June 1 to May 31. Thus, outfit 
1890 ran from June 1, 1890 to May 31, 1891. 

A decided change in volume clearly occurs 
after 182] with the merger in 1820 of the North 
West Company and Hudson’s Bay Company. Competi- 
tion between the two companies doubtless influ- 
enced the fur reports before 1820 as did lack of 
it afterwards. Competition with other traders 
likewise must have infl uenced the fur returns, 
but this, too, we cannot measure. The Hudson’s 
Bay Company came into competition with the 
Russians in Alaska before its purchase by the 
United States and with Americans thereafter. 
Competition must surely have been keen along the 
Pacific Coast and inland between the company and 
American traders. Before 1776, colonists to the 
southward traded furs in the Great Lakes region 
and Americans afterward. Until the defeat of the 
French, the competition from their traders was 
especially great. Always there were independent 
traders taking a measure of the fur. 

Prices in the world markets seem to have had 
little influence, for the amount paid the trap- 
per seems to have remained static for long 
periods despite fluctuations in the prices at 
sa les. Because the trappers took all furs, more 
or less as they came, the relative value and 
abundance of the various furs probably played a 
part in the catch trade. An Indian loaded down 
with furs would perhaps be expected to discard 
or postpone sale of a less valuable skin in his 
pack to make room for any newly caught one of 
higher value. 

The early trading seems to have been largely 
up and down the main rivers, and variations in 
trade routes would more likely influence the 
trade by district and trading post rather than 
in the total as reported in the index. 
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trade equipment compared to earlier more primi- 1778 influenced adversely the catch reported for 
tive equipment at least fifteen years. Probably also, inter- i 
But none of these influences has an appear- tribal conflict influenced the trade. The coming — 
ance of cyclic behavior, though they may intro- of settlement by the white man clearly reduced 
duce distortions to relative values and to a the overall catch by eliminating the greater 
cycle at the point of distortion. Thus, if an part of the trapping grounds to the south, and 
entire year’s shipment of fur were late one this may account for the decline of the trend 
year, it might double the next year’s totals and after 1904. Presumably the trapping to the 
distort the amplitude of a cycle at that point. north of settlements has been influenced by 
But the cycle would continue in succeeding years increased trapping efficiency through use of 
as before the year of distortion. trade equipment compared to earlier more primi- 
But the welfare and warfare of the Indians tive equipment. 


played a part. A great smallpox epidemic about 
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Footnotes 


a 1735--1786 (eExcePT 1778), FROM ELTON AND 
Be son. TABLE 5S, HuDSON’S BAY COMPANY TOTALS. 


) b INTERPOLATION FOR 1778 ON BASIS OF YORK 


CTORY TOTALS 1735--1777 IN RELATION TO TOTAL 
é NORTHERN DEPARTMENT. LYNX SKINS TOTAL 98,853 
ik NORTHERN DEPARTMENT AND 42,473 FOR TOTALS 
HER THAN YORK FACTORY (RATIO Des216) 2 COR = 
ICT!ON FACTOR OF 2.32767 APPLIED TO TOTALS FOR 
URCHILL River, Moose RIVER, AND ALBANY RIVER 
k GIVE 2,912 FOR WSs 


| 


ce 1787--1793,. FROM ELTON AND NICHOLSON, TABLE 
POLAND FIGURES. 


| d 1794--1799, FROM ELTON AND NICHOLSON, TABLE 
HuDSON’S BAY COMPANY TOTALS. 


@ 1800--1820 (ExcEPT 1808--1809), FROM ELTON 
AND NICHOLSON, TABLE 5, POLAND FIGURES. 


f 1808--1809, ELTON AND NICHOLSON SUGGEST AN 
ANOMOLY FOR 1808 WITH UNUSUAL RISE IN 1809. 


HENCE, DATA FOR 1808--1809 PRORATED 3,653 FOR 
EACH YEAR. 


g 1821--1847, FROM ELTON AND NICHOLSON, TABLE 
1, POLAND FIGURES. 


h 1832--1836, ELTON AND NICHOLSON INDICATE 
CONFUSION IN RECORDS (NOTED ALSO BY POLAND). 
HENCE, TOTAL FOR PERIOD PRORATED ON BASIS OF 
NORTHERN DEPARTMENT FIGURES OF TABLE 4. PRESUMA= 


BLY NORTHERN DEPARTMENT FIGURES FAIRLY REPRESEN - 
TATIVE OF YEARS: 


NORTHERN DEPARTMENT POLAND FIGURES 


SKINS Per CENT TOTAL ADJUSTED 

1832 4,619 12552 870 Uae 

1833 Spe 8.45 145255 4,938 

1834 3,894 10.56 5,990 Garntizal 

1835 Cosi Wes 4,440 9,999 

1836 18,941 51.36 31,887 30,016 
ToTAL 35,881 58 , 442 


i 1848--1909, FROM ELTON AND NICHOLSON, TABLE 
1. JONES FIGURES REPORTED TO BE MORE RELIABLE 
THAN POLAND FIGURES. THEY AGREE WITH HUDSON'S 
BAY COMPANY FIGURES FOR 1851--1875 AND SO ARE 
USED FOR 1848 --1909. 


j 1910--1911, FROM ELTON AND NICHOLSON, TABLE 
1. ONLY HEWITT FIGURES GIVEN IN THESE YEARS. 


k 1912--1925 (Except 1914), FROM ELTON AND 
NICHOLSON, TABLE 2, HUDSON'S BAY COMPANY FIG- 
URES; FISCAL YEAR SHIFTED TO END MAY 31, A SHIFT 
OF ONE MONTH. NOT DEEMED POSSIBLE TO ADJUST FIG- 
URES NOR BELIEVED A SIGNIFICANT CHANGE. 


1 1914: PRORATED CHANGE BETWEEN 1913 AND 1915 
USED FOR 1914. 


™M 1926 --1952, DOMINION FIGURES FROM ELTON AND 


NICHOLSON, TABLE 2, AND DOMINION BUREAU OF STA- 
THESHMUILG'Si. 


nN 1735--1820, DATA OF FIRST COLUMN ADJUSTED 
TO TREND OF REMAINDER OF SERIES AS FOLLOWS: 
FIRST SEVENTY -FIVE YEARS (1735--1809), TOTAL 
160,279; FIRST SEVENTY -FIVE YEARS AFTER MERGER 
oF Hupson’s BAY COMPANY AND NORTH WEST COMPANY 
(1822--1895), TOTAL 1,685,687. THIS GIVES RATIO 
oF 10,5172. WHICH RATIO IS APPLIED TO 1735--1820 
DATA TO BALANCE TREND OF POST-MERGER ACTIVITIES. 
THE TREND OF THE DATA AFTER 1820 ROUGHLY PARAL - 
LELS (FIGURE 1) THE TREND BEFORE 1820 BUT LIES 
ABOVE 1T. THE INCREASE OF THE EARLIER RETURNS BY 
A CONSTANT RATIO (10.5172) HAS, THE EFFECT (OF 
RAISING THE CURVE OF THE EARLIER FIGURES SO 
THAT THE TREND BEFORE AND AFTER 1820 ARE IN 
RELATIVE BALANCE (FIGURE 1). THIS WILL NOT 
CHANGE THE CYCLES IMPORTANTLY AS THEY ARE MEAS - 
URED FROM THE TREND RATHER THAN FROM AN ABSOLUTE 
SCALE. 


0 1926--1950. DOMINION FIGURES ADJUSTED BY 
CORRECTION FACTOR OF .39546, THE RATIO OF 
DOMINION AND Hupdson's BAY FIGURES DURING OVER -= 
LAPPING YEARS OF 1919--1925. (TOTAL HUDSON'S BAY 


FIGURES 53,030: TOTAL DOMINION FIGURES 134,097. 


RATIO OF .39546 USED AS CORRECTION FACTOR. ) 
p 30,000 ALSO GIVEN FOR THIS YEAR. 


@ BRACKETS AS IN ELTON AND NICHOLSON. 


ZS 


oS) TABLE 1 
ante , ini Lynx 
— 5 , Vand Jones Hewitt | Hudson’s Dominion ‘Actual 
Out a Tones), Hewitt Hudson's Mominion Actual Lynx (ucfit — Tudsen's Plgures™ Fagures” Figures” Bay Co, Bureau Figures Index 
utfit Hudson's Poland > x pF RR Bureau Figures Tndex year Bay so Totals! of Sta- Used to 
(year Bay Co, Figures ‘Figures< Figures paper { t! 4 of Totals tistics” Form 
of Totals : Pieares! Stace. For = catch) ‘ ; Index 
se z is - t ————— SES ——— 
tics Index —_—_ — a ae OS 
Se ee ee - 
— mm 17,000 21,180 21,180 
1755 4) 958 1,058 20,595 1645 aaa roles 51,062 31,062 
1736 1,464 Ho ey ae 47,065 44,000 47,085 47,065 
1737 1,111 1,111 11,665 ee bed ve 41,000 145,738 43,738 
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i750 ae 740 7,783 1649 20,604 20,353 19,000 ; ; 
1739 
9 
1740 990 990 10,412 1650 Sp S00 ay 61020 maces 3361 3561 
v 
1741 1,164 1,164 12,242 Bor Aber ime Rees 4,552 4,552 
Sas 1,119 11,769 1852 4,850 4, vee 5,682 5,682 
1742 » 1,444 15,187 1853 4,907 5,682 5, 2n’3s8 358 
1743 1,444 110141680 1654 10,764 11,358 10,000 py 
1744 py 1,309 14,714 1655 2,511 23,362 m3 000 $1,642 31,642 
es a eeee 1,022 10,749 1856 32,264 31,642 751,000 33,757 33,757 
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eel 6,017 6,000 6,017 63,282 1872 ’ Re 11556) | akeE86 
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1765 1,138 1,138 1,086 11,422 1876 AB S70 £” Svece SUES 27,345 27,345 
1766 1,086 » 1.129 11,874 1877 37,490 27,345 ’ 17,834 17,834 
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1768 ely hee 45104 43,163 1879 14,767 15,386 15,000 : g 
1769 4,104 , 
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1770 4,329 4,225 4,329 45,529 1880 peme Aes 5000 7,599 7,599 
” , 5,471 57,940 1881 ’ ’ ® 8,061 8,061 
1771 5,471 5,463 a 8,016 8,061 8,000 ’ ’ 
, 2,299 24,179 1es2 ’ , Sylar ores 
1772 2,299 2,301 1.727 18,163 1883 27,119 27,187 27,000 rere = 32570" 
1773 1,729 1,744 707 744 1ss4 51,414 51,511 50,000 74 050" 2742050 
Las : 1,167 12,274 1885 73,878 74,050 74,000 oy eG 
1775 1,167 1,157 2'735 «28-765 less 78,555 78,775 78,000 te 499 =) 33°809 
1776 2,755 ores 2}748,. 283901 1887 33,720 33,899 37,000 , , 
1776 Ue i345 beio12 30,626 1688 18,726 18,886 17,000 16,686 18,886 
1779 2 ait 3,168 2,619 27,545 1es9 11,445 %(11,520) 12,000 11,520 +=11,520 
, , 
1780 2,950 2,966 2,950 31,026 1e90 8,352 7,000 8,352 8,352 
1761 1,652 1,553 1,652 17,374 1691 8,660 6,000 8,660 8,660 
1762 980 960 980 10,307 le92 12,802 12,000 12,902 12,902 
1783 993 980 993 10,444 1893 20,331 20,000 20,331 20,331 
1784 834 622 834 8,771 1894 36,853 36,000 36,853 36,853 
1785 758 601 7B  —«-7,972 1895 56,407 55,000 56,407 56,407 
1786 1,089 1,080 gis? 11,453 1896 39,437 37,000 39,437 39,437 
1787 2,050 2,050 21,560 1897 26,761 26,000 26,761 26,761 
1768 1,550 1,550 16,302 1e98 15,18 15,000 15,16 15,165 
1789 970 970 10,202 1899 4,473 5,000 4,473 4,473 
1790 1,603 1,603 16,859 1900 
’ 5,781 6,000 5,7 
1791 1,400 1,400 lava aya St » 781 5,781 
nes teas 4 , +117. 8,000 9,117 9,117 
i708 aon 1,546 16,260 1902 19,267 18,000 19,267 19,267 
P 989 10,402 1903 36,116 37,000 36,116 36,116 
1794 1,092 1,102 a 2 y u . 
aves a 072 5 1,092 11,485 1904 58,850 57,000 58,850 58,850 
516 1,149 1,160 12,200 1905 : 
é 61,478 61,000 61,478 61 
1796 1,307 1,625 , ’ 2478 
1792 1,471 1,541 pare rere ra 38,501 32,000 38,501 38,501 
, 
me , ; 9,704 7,000 9,704 9,704 
ae ore Ses sie Ber: td 3,410 21,000 3,410 3,410 
; ‘ 9,250 1909 3,774 2,000 3,774 3,274 
1800 &4 495 4,49 J 
1801 3,658 eiece ned oe Hate Se fee 
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1631 167547 15000 etna Mire aay ear 
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1834 6990 E088 14,255 4,938 1943 7,606 7,606 3,008 
1835 aeaan aie fe,990 86,171 1944 10,197 10,107 4083 
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, 29,000 hb. hg , 876 
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1841 10,034 10/000 bales 45,143 1950 ¥ 
1e42 8,247 5,000 1054 10,034 9,663 9,6 
1843 7,173 : 8,247 8,247 v : 1665 5,821 
44 10/359 ae 7,173 7.193  Xlton and Nicholson, Table 5, y 
; 10/000 10,359 10/359 Elton ami Nicholson, Table 5, 1735--1620: 2 Biten and Nicholson, Table 2, 
» ? Table 1, 1621--1e89, : Elton and Nicholson, Table 2, and 


* Elton and Nicholson, Table 1, from Bureau 


